Saponins from the roots of Platycodon grandiflorum stimulate osteoblast differentiation via p38 MAPK- and ERK-dependent RUNX2 activation.
Changkil (CK), the aqueous extract of the roots of Platycodon grandiflorum, has been used as a traditional oriental medicine for the treatment of chronic adult diseases. Although a saponin fraction derived from CK (CKS) has been suggested to have a variety of functional effects, its effect on bone is unknown. In the present study, the effects of CKS on osteoblast differentiation and function were determined by analyzing the activity of alkaline phosphatase (ALP), an osteoblast marker, and the regulation of RUNX2, a master gene of osteoblast differentiation, in a mesenchymal stem cell line. CKS upregulated ALP activity and the expression of osteogenic marker genes in C2C12 cells. In addition, CKS increased the expression and transcriptional activity of RUNX2. To determine which signaling pathways are involved in the osteogenic effects of CKS, we tested the effect of inhibitors of kinases known to regulate RUNX2. CKS-induced enhancement of RUNX2 and ALP was inhibited by treatment with a p38 inhibitor (SB203580) and an ERK inhibitor (U0126). These findings suggest that CKS stimulates osteoblast differentiation by activation of RUNX2 via mechanisms related to the p38 MAPK and ERK signaling pathways. The regulation of RUNX2 activation by CKS may be an important therapeutic target for osteoporosis.